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(71) We, Deutsche Benkert GmbH. 
& Co. KG., a German Body Corporate, of 
Industriegelande, 4690, Heme 1, German 
Federal Republic, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

10 

The invention relates to cigarette tipping 
paper 

It is known to make such paper perfor- 
ated in specific zones and otherwise having 

15 the desired quality and finish. The width 
of such paper is made either equal to or a 
multiple of the length of a cigarette-tip to 
be lined and its length constitutes many 
times the width. One or more zones are 

20 perforated and are disposed in the longi- 
tudinal direction of the paper. The per- 
forations pass through the paper and 
through any coating it may have. 
Perforated cigarette tipping papers for 

ZD filter cigarettes allow, through the perfor^ 
ated zones, the intermixing of the smoke 
with air. Like the use of tobaccos with a 
low nicotine content or of nicotine-free 
additives, the admixture of air leads to a 

*v reduction in the hannfulness of cigarette' 
smoke, as a result of the fact that thereby 
the harmful constituents inhaled by the 
smoker, e.g. nicotine, tar and carbon mon- 
oxide, are reduced in their proportions. 

33 As a rule, such cigarette tipping paper 
has a width corresponding to the lining 
length of two cigarette-tips. This is due to 
the mode of operation of modern ci^rette- 
manufacturing machines which, firstly, line 

40 twice the length of the tip and, sub- 
sequently, divide this length into two tips. 
Sueh cigarette tipping paper can be white, 
but frequently bears an imitation which 
lends to its surface a distinct appearance, 

45 e.g. that of cork. Furthermore, decorative 
lines are often applied as desired, or else 
oth r ornamentation. 

When inhaling the smoke, the smoker 
draws in additional air which flows through 

50 the perforations in the zones of the ciga- 
rette tipping paper and through an under- 



lying porous or perforated filter-wrapping 
paper, so as then to mingle with the smoke 
in the filter. Satisfactory accomplishment 
of the admixing of air presupposes, there- 55 
fore, that the perforations in the cigarette 
tipping paper and the holes in the filter- 
wrapping paper remain open. 

Perforated tipping papers have been 
known for a long time. In particular, a 60 
cigarette tipping paper is known which has 
one or more rows or successive holes which 
are produced, for example, like the perfor- 
ations in postage stamps. Characteristic of 
the latter is the predetermined and invari- 65 
able size, number and arrangement of the 
perforations. Several rows of perforations 
running longitudinally along the paper are 
normally provided side by side at a small 
distance apart so that they are separated 70 
from their associated edge of the cigarette 
tipping paper by an edging strip which has 
no rows of perforations. 

Such perforation can be effected both by 
mechanical operation or by applying laser 75 
beams. ^ ^ ° 

Normally, It. when using non-perforated 
cigarette tipping paper, a complete surface 
coating with adhesive is carried" out on the 
cigarette tipping so as to achieve the con- 80 
nection between the cylinder of tobacco and 
the cigarette filter. One of the disadvant- 
ages of the known perforated cigarette tip- 
ping paper of the aforementioned type lies 
in the fact that adhesive can j penetrate 85 
through its perforations. These adhesive 
constituents come into contact with machine 
parts which necessarily contact the lining. 
Breakdowns soon occur here irthich halj 
production. This is unacceptable since 90 
modern automatic machinery works at high 

? r £$L uctlori rates of > for example, up to 
4,000 cigarettes per minute. 1 

Moreover, there is the danger of the 
manufactured filter cigarettes sticking 95 
together. This leads to considerable diffi- 
culties during the subsequent packaging of 
the cigarettes, or the manufactured ciga- 
rettes become completely unusable. 

Nevertheless, it is possible to obviate 100 
these disadvantages arising from the use of 
the perforated cigarette tipping papers of 
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the above-described type. For this purpose 
there are used gluing rolls which apply the 
• glue only to a fraction of the width of the 
cigarette tipping paper and thus leave the 
5 rows of holes untouched. 

The known perforated cigarette tipping 
paper has the disadvantage, however, that 
the intermixing of the cigarette smoke with 
air is non-homogeneous and incomplete 

AU because of the relatively large holes and, 
consequently, the effectiveness in reducing 
the harmful smoke constituents is not com- 
pletely satisfactory. 
Furthermore, in many cases it is undesir- 

13 able to make apparent to the smoker the 
addition of air to the smoke in the filter, on 
account of the holes being clearly visible in 
the cigarette tipping paper. 
It has also been shown that, for a given 

/u permeability of the filter-wrapping paper, a 
very substantial reduction in this perme- 
ability occurs after the application of the 
cigarette tipping paper. The extent of this 
reduction and, therefore, the degree of 

25 effectiveness of the admixture of air to 
cigarette smoke, is very variable in certain 
circumstances, despite equal perforations. 

Accordingly, cigarette tipping papers have 
been developed in which fresh air is ad- 

JU mitted through a plurality of microscopi- 
cally small holes and there is thus obtained 
an intensive intermixing of the smoke and 
a higher degree of effectiveness in reducing 
the proportion of harmful constituents in 

35 the smoke. 

In particular, a cigarette tipping ijaper is 
known which is porous over the entire sur- 
face and in which the porosity is achieved 
by using a base paper which is porous over 

40 the entire surf ace. Such paper has a coarse- 
mesh structure, which can be verified by 
microscopic examination, and is therefore 
permeable to air. Naturally, considerable 
difficulties arise in processing and coating 

45 such papers. 

Because of the base paper, cigarette tip- 
ping papers which are porous over the 
entire surface have necessarily a rough, un- 
even surface. In this way coatings are pro- 

50 duced which are used, for example, far a 
cork imitation effect and imprints of stripes 
and ornaments do not have the desired 
visually satisfactory uniform surface. Ciga- 
rette tippings produced from such papers 

55 thus leave a qualitatively low-grade impres- 
sion. Furthermore, such porous base 
papers do not in most cases satisfy the 
requirement of opacity. 
According to the type of cigarette it is 

w necessary, moreover, to vary the air-perme- 
ability of the tipping paper. However, if it 
is necessary to resort to the use of a base 
i>aper which is porous over the entire sur- 
face, then such a variation necessitates an 

65 alteration in composition during manufac- 



ture or an alteration of the paper-machine 
setting This enforces the manufacture of 
relatively large quantities of cigarette tip- 
ping paper of specific porosity adequate to 
the capacity of the paper machines and 70 
these quantities are often ioo large to be 
disposed of for a specific type of cigarette. 
Moreover, special raw products are reqtiired 
to produce base paper, which is porous over 
tne entire surface, for cigarette tipping, said 75 
products being considerably more expensive 
than conventional raw products. 

Finally necessitated by the production 
process of such base papers, the difference 
in porosity is so great both within a batch 80 
or between different batches that in certain 
cm:umstances it severely impairs the use 
of such material 

The danger of penetration by glue with 
tiie above-mentioned disadvantages cannot 85 
be prevented in the case of cigarette tipping 
paper with a fully porous surface, so that 
the disadvantages described initially are 
always present in these papers. 

In addition, the porous cigarette tip linine 90 
paper leads to further processing difficulties, 
since the cigarette tipping paper is guided 
and conveyed in the automatic cigarette- 
making machines partly by means of 
vacuum. This vacuum cannot be main- 95 
tamed with porous cigarette tipping paper, 
or only with difficulty, and the failure of the 
vacuum leads to production stoppages. 
. Apart from these difficulties, however, it 
is also, impossible to reproduce the ratio of 100 
air-admixture to smoke. On the contrary, 
sharp variations are apparent, 

It is the object of the invention to im- 
prove the perforated cigarette tipping paper 
described at the outset, in that its rerfora- 105 
tions are practically invisible to the smoker 
and yet there is achieved a satisfactory 
degree of effectiveness in reducing the 
harmful constituents in the cigarette smoke 
by admixing air, in which case the devi- 110 
ations of air-permeability from a predeter- 
mined desired value are less than in the _ 
case of perforations made in known manner 
4 According to one aspect of the present 
invention a cigarette tipping paper for 115 
covering the filter of a cigaretteTnd for 
joining the filter to the tobacco-containing 
portion of the cigarette comprises a strip 
having perforations formed by spark erosion 
which perforations are irregularly distribu- 120 
ted m one or more zones extending along 
ttw length of the strip with imperforated 
regions along the margins of the strip, said 
perforations being sufficiently small to be 
normally invisible to the naked eye but 125 

•2* OT ?f ular fa sh aP<>. 5^ and location 
within said zone or zones. 

The invention further includes the pro- 
vision, m a cigarette having, at one end, an 
air permeable filter, of a cigarette tipping 130 
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paper around said filter, said tipping paper 
having a width in excess of the length of 
the filter and a length which is at least as 
great as the circumference of the filter, said 
5 paper further having at least one perfor- 
ated zone extending along the length of said 
paper and having a width which is less than 
the length of the filter, said paper further 
having imperforated edge strips one of 

10 which receives the tobacco-containing por- 
tion of the cigarette and the other of which 
is for holding in the lips of the user, said 
perforated zone con taming a plurality of 
minute perforations of a size normally in- 

15 visible to the naked eye and formed by 
high-tension spark erosion, said perforations 
bemg irregular in shape, size and location 
within said zone. 

According to yet another aspect of the 

Z{} invention, in a method of making cigarette 
tipping poper, perforations are formed in a 
strip of the paper by high-tension spark 
erosion in one or more zones extending the 
length of the strip leaving imperforated 

^ regions along the margins of the strip, said 
perforations being sufficiently small to be 
normally invisible to the naked eye but 
being irregular in shape, size and location 
within said zone or zones. 

30 The perforations are produced by high- 
tension spark erosion and are arranged at 
irregular distances apart but are restricted 
to one or more zones separated from the 
two edges of the paper by unperf orated 

35 marginal strips. 

Tests for the electro-erosive treatment 
of cigarette tipping papers, carried out with 
the aim of perforating the lining by spark 
erosion, show that the perforations thus 

W formed differ from mechanically produced 
perforations, or from those produced by 
laser beams, essentially in that the size of 
the holes is considerably smaller and that 
their size and distance apart are irregular! 

45 In fact, it is possible to achieve with high- 
tension spark erosion a permeability to air 
which makes possible an intensity of inter- 
mixing of the smoke with air which cor- 
responds substantially to that of porous 

50 cigarette tipping paper. 

The zonal disposition of the high-tension 
spark erosion makes it possible however to 
leave the marginal zones untouched, e.g. 
with the above-described gluing rolls, and 

55 thereby to avoid the penetration of glue and 
the drawbacks associated therewith. 

The formation of the perforations using 
the high-tension spark-erosion process 
makes it possible for the holes to be made 

60 very much smaller. Accordingly, the inter- 
mixing of air is more intensive and the 
degree of effectiveness in the reduction of 
harmful constituents in the ciearette smoke 
is considerably improved. Moreover, the 

65 possibility is offered of controlling the air- 



permeability per unit of area of the ciga- 
rette tipping paper within one zone by vary- 
ing the number or size of the perforations 
and also, additionally, by varying the zone 
width and/or by increasing the number of 70 
zones and, therefore, of conforming to a 
desired type of cigarette. * 

Surprisingly, it has been shown that the 
reduction in the permeability of a filter- 
wrapping paper of given porosity by the 75 
cigarette tipping paper according to the in- 
vention is very much less than in the case 
of perforated cigarette tipping paper of 
known design. In this way it is possible to 
make the zone or zones relatively narrow 80 
and thereby gain space for the edge strips. 
Hie edge strip facing the tobacco filling is 
able to retain a width which is determined 
substantially in accordance with the follow- 
ing criteria: Firstly, sufficient overlap must 85 
be present, which can amount to 4 mm, for 
example. Secondly, there can be maintained 
a distance apart from the point of contact 
which is highly stressed and, therefore, 
should not be weakened. Finally, further 90 
criteria may require a widening of the edge 
strip. 

The width of the edge strip facing the 
tip end* may be so chosen that the smoker 
does not touch the zone or zones with his/ 95 
her lips and cover up perforations. 

The electro-eroded zones have another 
remarkable property, The permeability 
arising therefrom is practically constant 
This has particular advantages, since the 100 
layout and number of zones, once chosen, 
leads to practically constant dilution of the 
cigarette smoke with fresh air. Accord- 
ingly, it is also possible to reproduce the 
degree of effectiveness. This has the advan- 105 
tage that the manufacturer can guarantee 
specific values more easily than before. 

In particular, according to another fea- 
ture of the invention, the zones are so 
formed that the perforations are of non- 110 
uniform size. Production is also simplified 
thereby. 

One embodiment of the invention is 
illustrated diagrammatically in the drawing, 
in which: — H5 
, Figure 1 shows a plan view of a portion 
of a zonally perforated cigarette tipping 
paper, and 

Figure 2 shows an enlarged cutaway por- 
tion from* one of the two zones to illustrate 120 
the nature of the high-tension spark erosion. 

The cigarette tipping paper illustrated in 
Figure 1 is a portion from a strip, used in 
the form of a roll, so that the length of the 
cigarette tipping paper 1 is measured along 125 
the two edges 2, 3, The width of the paper 
1 corresponds in the embodiment shown, to 
the length of two cigarette-tips and is 
measured transversely to the edges 2, 3. 

Two imperforated marginal strips 4, 5 130 
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adjoin the edges 2, 3. The perforations 6 
are disposed in two zones 7 and 8. The 
zones are of irregular width, measured in 
the transverse direction of the cigarette 
5 tipping paper 1 but have similar means 
values in the two zones 7, 8. The zones 7, 
8 extend for the length of the cigarette tip- 
ping paper 1. An unperforated centre 
region 9, which is wider than the two 
10 marginal regions 4, 5, is located between 
the two zones 7, 8. 

m A i S ^i? ure 2 shows > zonal perforations 
10. 1 1 illustrated therein are of non-uniform 
size. Their boundary lines 12 are irregular, 
however, and approximately circular. They 
originate from the electrical breakdown 
through the paper, which is produced by 
penodic discharge between two electrodes. 
This spark erosion is the result of a con- 

M tinuous succession of electric discharges 
spaced apart in time. The perforations 10, 
II produced thereby can be varied in re- 
spect of their size, number and distribution 
in the zones 7, 8. This variation is effected 
with regard to the particular intermixing 
and dilution effects oesired. 

In contrast to the representation in the 
drawing, in practice the perforations 10, 11 

™ *F e *° mi ? ute &*t normally they are in- 

*v visible to the naked eye. Consequently, the 
smoker is also unable to detect the zones 
7, 8 and cannot see their boundaries. The 
zones 7, 8 are visible only when the tipping 
paper is examined as such and in certain 

35 light conditions. 

t The uniformity of the smoke intermixing 
is achieved by statistical distribution of the 
variable sized holes, most of which have a 

^ T ree , area 2 nd whose diameter is measured 

40 m microns* 

WHAT WE CLAIM IS:— 
.i. Cl §arette tipping paper for covering 
the filter of a cigarette and for joining the 

« filter to the tobacco-containing portion of 
the cigarette, said tipping paper comprising 
a strip having perforations formed by spark 
erosion which perforations are irregularly 
distributed in one or more zones extending 

w along the length of the strip with unper- 
forated regions along the margins of the 
stnp said perforations being sufficiently 
small to be normally invisible to the naked 
eye but being irregular in shape, size and 

n location within said zone or zones. 

2. Cigarette tipping paper as claimed in 
Claim 1 and of a width double the length of 



a cigarette tip to be covered by the tipping 
paper, wherein the perforations are ar^ 
ranged in two zones extending the length of 60 
of the strip. 

3. In a cigarette having, at one end, an 
air permeable filter, the provisions of a '"* 
cigarette tipping piper around said filter, 
said tipping paper having a width in excess 65 
of the length of the filter and a length which 

is at least as great as the circumference of 
the filter, said paper further having at least 
one perforated zone extending along the 
length of said paper and Saving a width 70 
which is less than the length of the filter 
said paper further having unperforated edge 
strips one of which receives the tobacco- 
containing portion o£ the cigarette and the 
other of which is for holding in the lips of 75 
the user, said perforated zon& containing a 
plurality of minute perforations of a size 
normally invisible to the naked eye and 
formed by high-tension spark erosion, said 
perforations being irregular in shape, size 80 
and location within said zone. 

4. Cigarette tipping paper as claimed in 
of l h * preceding claims, wherein the 

width of the zones is irregular along the 
length of the strip. 85 

5. Cigarette tipping paper as claimed in 
any of the preceding claims wherein the 
perforations are of non-uniform size. 

6. A method of making cigarette tipping 
paper wherein perforations are formed in a 90 
stnp of the paper by high-tension spark 
erosion in one or more zones extending the 
length of the strip leaving unperforated 
regions along the margins of the strip, said 
perforations being sufficiently small to be 95 
normally invisible to the naked eye but 
being irregular in shape, size and location 
within said zone or zones. 

7. A method as claimed in Claim 6 
wherein the perforations are of non-uniform 100 
size* 

8. A method of making perforated ciga- 
rette tipping paper substantially as herein- 
before described. 

mih-S 3 *? 1 *"* ***** made °y the 105 

method of any of Claims 5 to 8. 

10. Cigarette tipping paper substantially 
as hereinbefore described with reference to 
the accompanying drawings. 

BOULT, WADE & TENNANT 
Chartered Patent Agents, 
34 Qirsitor Street, - 
London, EC4A 1PQ. 



Prij ^r f ?.? e ! Office by Burgess & Son (Abingdon> Ltd.— 1979 

Pubhshed at The Patent Office. 25 Southampton BuiWirgs. LoX WOAUY 
from which copies may be obtained. 



COMPLETE SPECIFICATION 

Thl* drawing is a reproduction of 
the Original on a reduced sco/e. 



FIG.1 




6 6 



I 537 583 

/ SHEET 



FIG. 2 

&~*2 



